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ALLOY 2024

DESCRIPTION

Alloy 2024 was introduced by Alcoa in 1931 as an alclad sheet in the T3 temper. It was the first
Al-Cu-Mg alloy to have a yield strength approaching 50,000-psi and generally replaced 2017-T4
(Duralumin) as the predominant 2XXX series aircraft alloy. With its relatively good fatigue resistance,
especially in thick plate forms, alloy 2024 continues to be specified for many aerospace structural
applications. 2024 varient alloys, such as higher purity 2124 and 2324, with improvements in
strength and other specific characteristics, have also found application in critical aircraft structures.
An improved sheet alloy for fuselage applications was introduced in 1991. Alclad C188 offers
improved fracture toughness and fatigue crack growth while maintaining the strength characteristics
of 2024.

Alloy 2024 is available in bare and alclad sheet and plate product forms in the annealed state and
several tempers of T3, T4, and T8 types.

APPLICATIONS

Alloy 2024 plate products are used in fuselage structurals, wing tension members, shear webs and
ribs and structural areas where stiffness, fatigue performance and good strength are required. Sheet
products, usually alclad, are used extensively in commercial and military aircraft for fuselage skins,
wing skins and engine areas where elevated temperatures to 250°F (121°C) are often encountered.

CHEMICAL COMPOSITION LIMITS (WT.%)

Si...0.50 n ..o 0.25
Fe...0.50 Tioo.oooo. .. 0.15
Cu ..3.8-49 Others, each .. 0.05
Mn .. 0.30-0.9 Others, total .. 0.15
Mg..1.2-1.8 Balance, Aluminum
Cr...0.10

Note: Value maximum if range not shown.
MECHANICAL PROPERTIES

ALLOY 2024

All values are minimum long transverse mechanical properties except where noted.

Tensile Yield
Thickness Strength Strength Elongation
in. (mm) ksi (MPa) ksi (MPa) %
0-Sheet & plate 0.010-0.499 32.0 (max) 14.0 (max) 12
(0.25-12.44) (220) (96)
T3-Flat Sheet 0.008-0.249 63-64 42 10-15
(0.203-6.32) (434-441) (289)
T351-Plate* 0.250-4.000 64-57 42-41 12-4
(6.35-101.60) (441-393) (289-282)
T4-Coiled Sheet 0.010-0.125 62 40 12-15
(0.254-3.16) (427) (276)
T81-Flat Sheet 0.010-0.249 67 58 5
(0.254-6.32) (462) (400)
T851-Plate 0.250-1.499 67-66 58-57 5
(6.35-38.07) (462-455) (400-393)
*Strength Decreases as thickness increases




ALCLAD 2024

Two side cladding. Nominal cladding thickness is 5% on gauges under 0.062 in. (1.57mm)
or less; 2.5% on gauges over 0.062 in. (1.57mm). Property values for one side cladding are
slightly higher (not shown). A/l values are minimum long transverse mechanical properties
except where noted.

Tensile Yield
Thickness Strength Strength Elongation
in. (mm) ksi (MPa) ksi (MPa) %
0-Sheet & plate 0.008-1.75 30-32 (max) 14 (max) 10-12
(0.20-44.45) (207-220) (96)
T3-Flat Sheet 0.008-0.249 58-62 39-40 10-15
(0.203-6.32) (400-427) (269-276)
T351-Plate 0.250-4.000 62-57 40-41 12-4
(6.35-101.60) (427-393) (276-282)
T4-Coiled Sheet 0.010-0.128 58-61 36-38 12-15
(0.254-3.25) (400-420) (248-262)
T81-Flat Sheet 0.010-0.249 62-65 54-56 5
(0.254-6.32) (427-448) (372-386)
T851-Plate 0.250-1.000 65-66 56-58 5
(6.35-25.40) (448-455) (386-400)

FRACTURE TOUGHNESS

Alloy 2024 sheet and plate products in the T3 and T4 type tempers are noted for their excellent
toughness at moderately high strength levels.

FATIGUE PROPERTIES

Approximate bands for axial-stress notch fatigue data are shown for 2024-T351 and T851 products.

AXIAL-STRESS NOTCH FATIGUE DATA FOR 4.00-6.00 IN. (101.6-152.4 MM)
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ALLOY 2024

FATIGUE GCRACK PROPAGATION

CONSTANT-AMPLITUDE FATIGUE CRACK PRO-PAGATION DATA FOR ALLOY 2024-T351
AND 2024-T851 PLATE
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Exfoliation

Alloy 2024 in the T351 and T851 tempers has not experienced any in-service problems with exfoliation.
In laboratory tests for exfoliation, alloy 2024-T851 material was essentially immune in any test plane.

Stress Corrosion Cracking Resistance

In the T851 temper, alloy 2024 has very good resistance to SCC. Control of quenching and artificial
aging of 2XXX high strength alloys that have been heat treated has been effective in developing a high
resistance to stress-corrosion cracking. In over 20 years of service experience there have been no
reported incidents of SCC failures in 2024-T351 or 2024-T851 materials.

THERMAL TREATMENTS

The recommended practices for heat-treating and aging alloy 2024 sheet and plate are described in
MIL-H-6088, Heat Treatment of Aluminum Alloys.

PROCUREMENT SPECIFICATIONS REFERENCES
Plate Sheet 1. Alcoa Green Letter No. 188, Avoiding Stress-
Temper 2024-T351 2024-T3 Corrosion Cracking in high-Strength Aluminum Alloys.
Specification 00-A-250/5 00-A250/5 2. MIL-H-6088, Heat Treatment of Aluminum Alloys.
Coverage Approved Approved
Temper 2024-T851 2024-T81
Specification  QQ-A-250/4  QQ-A-250/4 OTHER PRODUCT FORMS
MIL-HDBK-5 Extruded, wire/rod/bar, and forged
Coverage Approved Approved products in alloy 2024 are also available.
PRODUCT SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE
‘ ALCOA MILL PRODUCTS, INGC.
ALCOA P0.BOX 8025 « BETTENDORF. I0WA 52722 » (800) 523-0506 ® www.millproducts-alcoa.com
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